Density of DMSO-F 6
A series of volumes of DMSO-F 6 (Material B) were measured out with a 1 mL plastic syringe and the corresponding weights determined gravimetrically. Two separate measurement series were used for the determination of the density, ρ(DMSO-F 6 ) = 1.42 g / mL. Lett. 2015, 17, 5898-5901: A 500 ml three-neck round bottom flask equipped with a magnetic stirring bar and a 100-ml dropping funnel was charged with anhydrous ethylene glycol (11.30 g, 0.18 mol, 1.0 equiv) and anhydrous dichloromethane (80 ml) under N 2 atmosphere. The effluent gas stream was sent through an impinging bottle filled with aqueous NaOH for neutralization purposes as during the reaction HCl is produced as byproduct. The mixture was then cooled to 0 °C in an ice bath. The dropping funnel was charged with thionyl chloride (16.0 ml, 26.24 g, 0.22 mol, 1.2 equiv) and dichlormethane (20 ml). The thionyl chloride solution was added dropwise to the ethylene glycol solution under vigorous stirring. After complete addition, the mixture was stirred for additional 5 h, after which the solvent was removed in vacuo and the product was purified by distillation (18 mbar, 48 °C) to yield ethylene sulfite (17.07 g, 0.16 mol, 87%) as a colorless liquid. 1 
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CsF was initially dried at 200 C at 1 × 10 -2 mbar for 12 h and then backfilled with dry argon and placed in a glovebox. In a glovebox, a 500-mL oven-dried Ace® Glass pressure vessel was charged with anhydrous CsF (978.7 mg, 6.44 mmol, 0.05 equiv) and closed with a septum and placed in a fumehood. Ethylene sulfite (14.09 g, 130.33 mmol, 1.0 equiv) was added under Ar atmosphere and the mixture was cooled to -20 °C by means of externally controlled circulator. Trimethyl(trifluoromethyl)silane (38.20 g, 268.68 mmol, 2.1 equiv) was added and the septum was exchanged with a threaded pTFE plug. The flask was sealed and the contents were stirred -20 C for 1 h, allowed to warm to RT and stirred for an additional 12 h behind a blast shield. To prevent loss of the volatile DMSO-F 6 during post-reaction workup, the light-yellow crude reaction mixture was cooled to 0 C, and the contents transferred to a distillation apparatus containing a 25-cm rectifying column. The product was fractionally distilled, collecting the fraction with a b.p. of 34 C at 760 mmHg to furnish hexafluorodimethylsulfoxide (DMSO-F 6 ) as a colourless, volatile liquid as a colorless liquid with  95% purity (16.63 g, 89.37 mmol, 69%). Two 5 ml vials equipped with magnetic stirring bars were charged with caffeine (46.6 mg, 0.24 mmol, 1.0 equiv.), ascorbic acid (84.5 mg, 0.48 mmol, 2.0 equiv.) and Na 2 EDTA2H 2 O (44.8 mg, 0.12 mmol. 0.5 equiv.). Phosphate buffer solution consisting of NaH 2 PO 4 and Na 2 HPO 4 (0.1 ml, pH = 5.0, strength = 1 M) and water (0.9 ml) were added, followed by FeSO 4 7H 2 O (55.6 mg, 0.20 mmol, 0.8 equiv.). The vials were crimped closed and the two yellow colored solutions were cooled to 0°C in an ice bath. To one of the vials, DMSO (0.17 ml, 187.0 mg, 2.39 mmol, 10.0 equiv.) and to the other DMSO-F 6 (0.14 ml, 274.4 mg, 1.47 mmol, 6.1 equiv.) was added, immediately followed by dropwise addition of H 2 O 2 (30 wt% in H 2 O, 0.125 ml, 138.75 mg, 1.22 mmol, 5.1 equiv.). In the case of DMSO-F 6 , the color of the solution turned from yellow to brown. Both mixtures were stirred for further 30 min at ambient temperature. Afterwards, the organic layer was extracted with EtOAc (2  2 ml) and the combined organic layers were analyzed by GC-MS affording a 15% conversion to trifluoromethylated-caffeine.
